This paper is devoted to the discussion of dynamical properties of anisotropic dark energy cosmological model of the universe in a Bianchi type-V space time in the framework of scale covariant theory of gravitation formulated by Canuto et al. (phys.Rev.Lett.39:429,1977). A dark energy cosmological model is presented by solving the field equations of this theory by using some physically viable conditions. The dynamics of the model is studied by computing the cosmological parameters, dark energy density, equation of state (EoS) parameter, skewness parameters, deceleration parameter and the jerk parameter. This being a scalar field model gives us the quintessence model of the universe which describes a significant dark energy candidate of our accelerating universe. All the physical quantities discussed are in agreement with the recent cosmological observations.
Introduction
Scalar-tensor theories of gravitation in which ,in addition to the metric tensor field, a scalar field has been introduced have a significant role to play in modern cosmology. In spite of the fact that Einstein's theory of gravitation , even today, is considered to be the precise and successful theory of gravitation, it does not fully explain certain concepts like Mach's Principle, cosmological problems and dark energy. Hence alternative theories of gravitation like scalar-tensor theories and other modified theories of gravitationhave been proposed from time to time. The most significant among the scalar-tensor theories of gravitation are Brans-Dicke [1] and Saez-Ballester [2] theories of gravitation.Brans-Dicke theory advocates variation of gravitational constantG [3, 4] while Saez-Ballester theory suggests a possible way to solve the 'missing mass'problem in non-flat FRW cosmologies.
These two theories are attracting several researchers in modern cosmology.Canutoet al. [5, 6] [5, 6] transformed the usual Einstein equations into 
Where 0 t is a constant. But the form 1 2 t ~ ( 5) is the one most favored to fit observation (Cannuto and Goldman [7] ). Inspired by the importance of modified theories of gravitation in cosmology, several researchers are attracted to scale covariant theory of gravitation and have investigated some interesting Bianchi type cosmological models in the presence of different physical sources [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] .
The recent scenario of modern cosmology is that our universe is in a state of accelerated expansion. This fact has been confirmed by the cosmological observations of type1a Supernova [20] [21] [22] . It has been suggested that the existence of a large negative pressure dubbed as dark energy (DE) is responsible for this cosmic acceleration. Two approaches have been mostly used to clarify this situation. One of these approaches is dark energy models and the other approach is the modified theories of gravitation. Scalar-tensor theories of gravitation, scale covariant theory of gravitation [5, 6] provide the most natural generalization of general relativity by incorporating additional fields like scalar fields. Field equations, in these theories, become even more complex than in Einstein's theory of gravitation.
However, these scalar fields play a vital role in the discussion of dark energy cosmology.
It is a well established fact that the present day universe is described by the homogeneous and isotropic Friedman-Robertson-Walker (FRW) model. However, the recent experimental data and the theoretical arguments support the existence of considerable amount of anisotropy at the early stages of evolution of the universe which evolves into an isotropic one. Hence it becomes very much necessary to study the universe and DE models with anisotropic back ground. It is well known that Bianchi type models are the models with homogeneous and anisotropic background. Hence many authors have studied Bianchi models in alternative theories of gravitation. Here, we confine ourselves to the Bianchi models studied in scale covariant theory of gravitation. Zeyauddin and Rao [23] obtained Bianchi type cosmological model in scale covariant theory of gravitation using a variable deceleration parameter while ShriRam et al. [24] investigated Bianchi type cosmological model with perfect fluid source. Reddy [25] presented a higher dimensional Kaluza-Klein perfect fluid model while Raju et al [26] obtained a spherically symmetric five dimensional cosmological model in this theory. Pradhan et al. [27] and Prasad et al. [28] discussed bulk viscous string cosmological models in this theory. Reddy and Kumar [29] obtained Kaluza-Klein DE model whileKatore et al. [30] and Singh and Sharma [31] and Dasu Naidu et al. [32] have found Bianchi DE cosmological models in this particular theory of gravitation. However, anisotropic DE model in Bianchi space-time has not, so far, been investigated in this theory of gravitation.
Keeping in view the above discussion, the objective of this work is to investigate spatially homogeneous and anisotropic DE cosmological model in this theory of gravity. This work is organized in the following format.
The next section deals with the metric and derivation of explicit field equations of the theory. In sec.3, we present the DE model by solving the field equations using some physically valid conditions. In sec.4 we determine the dynamical parameters of the model and discuss their physical significance in the universe. Finally, Sec.5 contains concluding remarks.
Basic Equations of Scale covariant theory
Here we obtain the explicit field equations of scale covariant theory of gravitation in the background of Bianchi type-V space-time. We consider spatially homogeneous and anisotropic Bianchi type-V metric in the form 2  2  2  2  2mx  2  2  2  2 ds dt a dx e (b dy c dz )     (6) Where a,b,c are functions of cosmic time t and m is a positive constant which can be set equal to unity for simplicity.
The energy momentum tensor for anisotropic DE fluid is given by
where   is the DE density and p  is the pressure of DE fluid. This can be parameterized as
is theEoS parameter of DE ,  and  are the skewness parameters which are the deviations from   along y and z directions respectively. Using co moving coordinates the field equations (2) and (3) for the metric (6) with the help of Eqs. (7)- (9) can be , explicitly, written as 
2a b c 0 a b c
Here an overhead dot denotes differentiation with respect to cosmic time t.
In this theory of gravitation the energy conservation equation which is a consequence of the field equations is
given by ( Canuto et al. [5] ) 
Anisotropic Dark energy model
Here we solve the field equations of this theory using some physically valid conditions and present the anisotropic DE model .
Integration of Eq. (14) gives us 2 1 a k bc 
where 1 k is a constant of integration which can be set equal to unity with out loss of any generality so that we (10)- (14) and (16) (i) The shear scalar  is proportional to scalar expansion  which leads to a relationship between the metric potentials( Collins et al. [33] ) so that we can take k b c  (23) where k 1  is a positive constant and preserves anisotropy character of the space-time (6) .The physical reason for this assumption is warranted from the observation of the velocity redshift relation for extragalactic sources which suggest that the Hubble expansion of the universe may achieve isotropy when   is constant(Kantowski and Sachs [34] ).
(ii) We consider the average scale factor, following Akarsu et al. [35] , in the form [36] [37] [38] [39] [40] . Now using Eqs. (17) and (22)- (24) we obtain the 
Dynamical properties of cosmological parameters
This section deals with the determination and discussion of the physical parameters of the cosmological model represented by the metric given by Eq. (26) . For this purpose we use Eqs. (17)- (20) and Eqs. (25) Spatial volume of the universe is The scalar expansionof the model is t 3 t
This shows that  of the model diverges at t=0 and it becomes constant for infinitely large values of t.
The shear scalarof the model becomes Other physically significant parameters which are useful to study the behavior of the universe are the following The deceleration parameter q which is defined and determined as
It is well known that for the positive and negative values of , the model decelerates and accelerates respectively.
It can be observed that
which gives us the greatest value of Hubble parameter and fastest rate of(accelerated) expansion of the universe. This is in agreement with the observation of modern cosmologywhich confirm the accelerated expansion of the universe.
The jerk parameterj(t) is defined and is given as (36) and (37) that the skewness parameters decrease with time and will vanish when k=1so that the universe exhibits isotropy at late times. Our results confirm the cosmological observations.
Concluding remarks
Anisotropic DE models help to explain the recent scenario of accelerated expansion of the universe. In particular DE models in modified theories of gravitation are being investigated in literature to throw light on this mysterious concept. Here, we have investigated anisotropic DE model in Bianchi type-V space-time in the frame work of scale covariant theory of gravitation [5, 6] which is a modified Einstein's theory of gravitation.
The basic field equations of this theory have been solved using physical conditions and presented an exact cosmological model in the presence of anisotropic DE.
The significant cosmological parameters of the model are determined and discussed in detail. We have observed that our model exhibits a smooth transition from early deceleration to late time acceleration. We also observe that we have a quintessence model. Our model agrees with the cosmological observations.
